The calibration of the LIF and MS CO signals to partial pressure of CO was performed within the same experiment. Known partial pressure of CO, O 2 and Ar was varied in a total pressure of 100 mbar and a sample temperature of 150 o C, i.e. temperature below ignition. The corresponding CO LIF, as well as MS, signals were recorded and are shown in the plots in Fig  S1 and Fig S2. The fluorescence calibration data used for CO quantification are presented in Fig. S1 and the average CO signal displays a linear dependence on partial pressure. The standard deviation error bars represent the signal spread over a time-interval of 1 s, i.e. for images averaged over 10 single shot frames. For a CO partial pressure of 5 mbar, i.e. the level evaluated close to the sample in its active phase, calibration data shows a signal to noise ratio of 3 and a relative standard deviation of 34 %. This represents the uncertainty of the CO partial pressure resulting in a range between 3 and 7 mbar.
Calibration procedure
The calibration of the LIF and MS CO signals to partial pressure of CO was performed within the same experiment. Known partial pressure of CO, O 2 and Ar was varied in a total pressure of 100 mbar and a sample temperature of 150 o C, i.e. temperature below ignition. The corresponding CO LIF, as well as MS, signals were recorded and are shown in the plots in Fig  S1 and Fig S2. The fluorescence calibration data used for CO quantification are presented in Fig. S1 and the average CO signal displays a linear dependence on partial pressure. The standard deviation error bars represent the signal spread over a time-interval of 1 s, i.e. for images averaged over 10 single shot frames. For a CO partial pressure of 5 mbar, i.e. the level evaluated close to the sample in its active phase, calibration data shows a signal to noise ratio of 3 and a relative standard deviation of 34 %. This represents the uncertainty of the CO partial pressure resulting in a range between 3 and 7 mbar. Figure S1 . Average CO LIF signal shows a linear dependence on partial pressure. Error bars indicate standard deviation of images acquired during 1 s. Figure S2 . The plot shows the calibration curve used for the MS CO signal.
A linear dependency of the mass 28 ion current and partial pressure of CO could be deduced which is shown in Fig. S2 .The MS shows a stable ion current for each partial pressure of CO and the deviation in each data point is therefore very low. Multiple ionization of gas molecules and uncertainties in the flow and pressure controllers where not taken into account when the calibration curve was generated but are not expected to influence the data significantly. The linear correlation between the current and partial pressure of CO was used to calibrate the MS CO signal where also the cracking pattern was taken into account.
